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Abstract (Basic) : EP 1090967 A2 

NOVELTY - A composition comprises a product of hydrolysis and 
condensation obtained by hydrolyzing and condensing at least one 
silane 

compound, in the presence of an alkali catalyst and a product of 
hydrolysis and condensation obtained by hydrolyzing and condensing 

at 

least one silane compound in the presence of an acid catalyst. 
DETAILED DESCRIPTION - A composition comprises (a) a product 



obtained by hydrolyzing and condensing at least one silane compound 

of 

formula RaSi(0Rl)4-a (I), Si(OR2)4 (II) or 

R3b(R40) 3-bSi- (R7)d-Si (0R5) 3-cR6c (III) in the presence of an 
alkali 

catalyst and (b) a product obtained by hydrolyzing and condensing 

(I), 

(II) or (III) in the presence of an acid catalyst. 
R=H, fluorine or monovalent organic group; 
Rl - R6=monovalent organic group; 
R7=0, phenylene or -(CH2)n-; 
n=l -6; 
a=l or 2; 

b and c=0 - 2; and 
d=0 or 1. 

INDEPENDENT CLAIMS are also included for the following: (A) 

forming 

a film by applying the composition on a substrate and then heating 

the 

composition; and (B) a semiconductor device having the insulating 
film. 

USE - For forming film, preferably insulating film (claimed) , 

used 

as coating film for semiconductor devices such as LSIs, system 
LSIs, 

DRAMs, SDRAMs, RDRAM s and D-RDRAMs; protective films such as 
surface 

coat films for semiconductor devices; interlayer insulating films 

for 

multilayered printed circuit boards; and protective or insulating 
films 

for liquid-crystal display devices. Also, useful in application in 
which the composition is applied to silicon wafer, Si02 wafer, SiN 
wafer, glasses, ceramics and metals. 

ADVANTAGE - The film has a low dielectric constant, high 
modulus of 

elasticity, low water absorption, good storage stability and low 

film 

density. 

pp; 15 DwgNo 0/0 
Technology Focus : 

TECHNOLOGY FOCUS - ORGANIC CHEMISTRY - Preferred Composition: A 
weight average molecular weight as determined by GPC (refractive 
index, 

viscosity or light scattering) of component (a) is 50,000 - 
10,000,000 

and of component (b) is 500 - 300,000. Component (a) contains a 
product 

of hydrolysis of condensation of (II) (5 - 75 wt.%) (in terms of the 
product of complete hydrolysis and condensation) . Component (a) is 

the 

product of hydrolysis and condensation of (I) and (II) . The 
composition 

comprises (parts by weight) component (a) (100) and component (b) 

(1 - 



900) (in terms of the product of complete hydrolysis and 
condensation) 

and has a pH of at most 7. 
Title Terms: BASED; COMPOSITION; FORMING; FILM; COMPRISE; TWO; PRODUCT; 

OBTAIN; CONDENSATION; SI LANE ; COMPOUND; PRESENCE; ACID; ALKALI; 
CATALYST ; 
RESPECTIVE 
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International Patent Class (Main): B32B-009/04; C08L-083/04; C09D- 
183/04 

International Patent Class (Additional) : C08G-077/08; C09D-183/02; 
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Polymer Indexing (PS) : 

<01> 

*001* 018; H0022 H0011; R01740 G2335 D00 F20 H- 0- 6A; G2277-R G2266 
D01 

Si 4A G2288 G2277 Dll D10 D19 D18 D31 D76 D50 D83 D84 D85 D86 

D87 

D88 D89 D90 D91 D92 D93 F83 F85 F86 F87 F- 7A; P1445-R F81 Si ' 

4A; 

L9999 L2528 L2506; L9999 L2313; L9999 L2777; M9999 M2073; L9999 
L2391; L9999 L2073; K9723; K9949; K9461; S9999 S1627 S1605; 

L9999 

L2664 L2506 

*002* 018; H0022 H0011; R01740 G2335 D00 F20 H- O- 6A; R08655 G2277 
G2266 

D01 Dll D10 D50 D84 F86 F87; P1445-R F81 Si 4A; L9999 L2528 

L2506; 

L9999 L2313; L9999 L2777; M9999 M2073; L9999 L2391; L9999 

L2073; 

K9723; K9949; K9461; S9999 S1627 S1605; L9999 L2664 L2506 
*003* 018; H0022 H0011; R01740 G2335 D00 F20 H- O- 6A; R23114 G2277 
G2266 

D01 Dll D10 D50 D84 F86 F87; P1445-R F81 Si 4A; L9999 L2528 

L2506; 

L9999 L2313; L9999 L2777; M9999 M2073; L9999 L2391; L9999 

L2073; 

K9723; K9949; K9461; S9999 S1627 S1605; L9999 L2664 L2506 
*004* 018; H0022 H0011; R01740 G2335 D00 F20 H- 0- 6A; R04510 D01 Dll 
D10 

D50 D84 F87; P1445-R F81 Si 4A; L9999 L2528 L2506; L9999 L2313; 
L9999 L2777; M9999 M2073; L9999 L2391; L9999 L2073; K9723; 

K994 9; 

K9461; S9999 S1627 S1605; L9999 L2664 L2506 
*005* 018; H0022 H0011; R01740 G2335 D00 F20 H- O- 6A; R06010 D01 Dll 
D10 

D50 D88 F87; P1445-R F81 Si 4A; L9999 L252 8 . L2506 ; L9999 L2313; 
L9999 L2777; M9999 M2073; L9999 L2391; L9999 L2073; K9723; 

K994 9; 

K9461; S9999 S1627 S1605; L9999 L2664 L2506 
*006* 018; R01740 G2335 D00 F20 H- O- 6A; G2277-R G2266 D01 Si 4A 
G2288 
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G2277 Dll D10 D19 D18 D31 D76 D50 D83 D84 D85 D86 D87 D88 D89 

D90 

D91 D92 D93 F83 F85 F86 F87 F- 7A; R08655 G2277 G2266 DOl Dll 

DIO 

D50 D84 F86 F87; R23114 G2277 G2266 DOl Dll DIO D50 D84 F86 

F87; 

R04510 DOl Dll DIO D50 D84 F87; R06010 DOl Dll DIO D5.0 D88 F87 ; 
P1445-R F81 Si 4A; L9999 L2528 L2 506 ; ' L9999 L2313; L9999 L2777; 
M9999 M2073; L9999 L2391; L9999 L2073; K9723; K9949; K9461; 

S9999 

S1627 S1605; L9999 L2664 L2506; H0033 H0011 
*007* 018; ND01; ND04 ; K9745-R; Q9999 Q7114-R; Q9999 Q7476 Q7330; 
K9483-R 

; K9676-R; K9687 K9676; K9712 K9676; N9999 N7147 N7034 N7023; 

B9999 

B5094 B4977 B4740; B9999 B4444 B4240; B9999 B3554-R; Q9999 

Q7374-R 

Q7330; B9999 B3270 B3190; Q9999 Q7454 Q7330; Q9999 Q8322 Q8264; 
K9585 K9483; K9610 K9483./ K9494 K9483; K9529 K9483; K9552 

K9483; 

B9999 B3214 B3203 B3190; B9999 B3930-R B3838 B3747; B9999 B3509 
B3485 B3372; B9999 B3532 B3372; B9999 B4831-R B4740; N9999 

N7329 

N7078 N7034 N7023; B9999 B4397 B4240; B9999 B4262 B4240; K9870 
K9847 K9790 

*008* 018; D67; R01713 DOO H- N- 5A; C999 C102 COOO; C999 C306 
*009* 018; D60; R00247 DOl Dll DIO D50 D60 D82 F36 F35; R00901 G0760 
G0022 DOl D12 DIO D51 D53 D59 D60 D84 F37 F35 EOO E01; C999 

C102 

COOO; C999 C306; C999 C340 
*010* 018; DOl Dll DIO D50 D86 F27 F26 F34 D84 ; R00245 DOl Dll DIO 
D50 

D82 F27 F26; A999 A475; A999 A771 
*011* 018; DOl Dll DIO D50 D87 F23; A999 A475; A999 A771 
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h'J-n-ro^yy^y, t-/f;Pby- i so 
-7n^yy7y, t-7>/Uh!J-n-7>^yS/ 
7^ t-7'f/l'h l J-sec-7'h^yy7>, t- 
/f;^'J-tert-7>^yy7y, t-7^/I/h 
, j7xy.^r^iy7> / . 7x-/^ U * b^i'i'jy* 7 
x-^h>JXh^yy7y, 7x^h'J-n-7n^ 
*xx7y. 7x-/^'J-iso-7U^yy7 
■^^H^J-n-T 1 h * xV^-y— 7 x x;Pb ij 
-sec-/h^yy7^ 7x-^K 'J - t e r t - 
rv^isisyy. 7x-;^'j7xy^yy7^ t*- 
;UHJ;< h^xS^y. fc-;l/h'JXh^yy7>, r 

-r^yrntvuhu^ h^yy7y, r-rsyrn 

hVPhUxh^rSy^^y. r " ^ U H * S'T U tf )V V 
y^b^fyy^y, r-/yy^yToe;^yxh 
^yy7V, r-h l J7no7°DbVI/hU>h^^^7 
y, r-bU7nnrnt 0 ^b , Jxh^r^^^y^if ; 
[00 10] Wf^y7h^yy5y, y^f^yx 
Y*i/i<>y>. y7f;P-y-n-7n^yy7/, 
x^/l^-y-i so-rn^yy^, xjrff^U- 
y-n-7h^yy7^ y>f/l'-y-sec-^h 
^ryy7y, yVf/^y- t e r t-7'h^yy7 



y. yVf^xy^fyy^y, yX?7U>^ 
X7y. yXf^yXbJryy7y, S/Xf^-s/- n 
-7D^yy7y, S/Xf-jW-y-i so-7n^ 
yy7>, SyXf^-y-n-r^^y-^y. yXf 
/l/-y-sec-7b^fyy7/, yXf;l/-y-te 
rt-7'h^yy7y, yXf;Py7x7^yy7y, 
y-n-7 c Dt 4 ;l/yyb^yy7>, y-n-7°nW 
yXh^yy7V, y- n -TP tVW- x- n -7°P;K 
^rxy^y. S/-n-7ue*-i/-i so-7o^ 
yy7>, x- n-7°PbVl/-y- n-7"h^yx7 
y. y-n-7Dt>-y-se c-7h^yy7X 
y-n-7Db>-y- 1 e r t -7'b^yy7y, x 
-n-7Dh>-y-7xy ;J fyy7>', x- iso- 
7ntVl/y7>Jryy7y, x- i s o -TPbVUxX 
f^yy^y, x- i s o-7°Pb°/P-x- n-7°P;K 
^yy7>, x- i s o-7°Db°;U-x- i so-7°D 
«yy7>, x- i s o-7°PbVl/-x- n-7>* 
yy7>, x- i s o -7 0 PbVU--x- s e c -7'h^r 
yy7>, x- i s o-7nt;^-y-te rt-7h 
^ryy7/, x- i s o-7ot>~y-7x/^yy 
yy > y-n-7f/l/y7b^yy7y, x-n-7^ 
^yXb^yy7y, x- n -7^^- x- n -/D^ 
^yy7>, y-n-7f;l/-y-iso-7o^y 
y7/s y-n-7f^-y-n-7>^yy7^ x 
-n-yf/lz-y-s ec-yh^yy^y, x-n- 
7f^-y-te r t -7h^yy7/, x-n-7> 
/ky*7x;^yy7/, y-sec-7fi^h 
^yy7/, y-sec-7f;PyXKyy7^ x 
-sec-7f;ky-n-7Wyy7X x- s 
ec-7f;P-y-i s o-7°P;K3rxx7y. x— s 
e c - 7^-^- n - yh^yy^y, x"— s e c - 
7f^-y-sec-7f^yy7y, y-sec-7 
f;P-y-tert-7Kyy5y, y-sec-7 
f^-y-7x/^yy7/, y-t e r t-7f;l/y 
^h^xx^y. y-tert-7^yXHyy7 
y v y-tert-7f/P-y-n-7UWyy7 
X y-te rt-7f^-y- i so-7Wyy 
7>, y-tert-7f;l/-y-n-7h^yy7 
y s y- 1 e r t - 7f /ky- sec - 7h^ yi/7 
y. y-tert-7f;ky-tert-7h^yy 
7>, y-tert-7f^-y-7xy^yy7^ 
y7x^y7h^yy7^ y'7x^-y-Xf^ 
yy7>, y7x^-y-n-7Wyy7y, x 
7x^-y-iso-7n^yy7V, y'7x-^ 
-y-n-yf^yy^, y'7x-/hy-sec- 
7h^yy5X y'7x^-y-t e r t -7h^y 
y7>, y'7x-^y7xAyy7^ xb'X/l/HJ 
^ h*xx7y£J: ; JfWltmS, 
[00 1 1 ] #4L<tt. t^tVhV* h^yy5y, 
^f/^yxKyy7y, ^f^b'J-n-ro^ 
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i/i/y>, *+lUhV- i s o-rn^yy^y, X 

t:^UHJ<xb*5/S/9>\ tfx/UHjxh*^? 
yy5^, S^fyl^h^xx^y. ^Wxb 

^yXh^yy7n*?)c dilute. l«fc&V>tt2 

[0012] flteft ( 2 ) ; JJEHR* ( 2 ) tcfcv^ 

lflBOqfriSSi: LTtt. 5fcOH&:£ ( 1 ) tHAWr 
tfiMW5:tm5. HUsS ( 2 ) 

^Xh^yy^y^ fh7-n-7o«yy7y, f 
■ b5 - i s o-7P^yy7>, f b7-n-7>^ 
y . fh7~ s e c -y'h^isi/yy^ fh7~ t 
ert-7'h^yy7X T b 77xy^yy7y^t' 

[0013] ft^tfcl ( 3 ) ; JJEHRS ( 3 ) tcfcv^ 
Tv lflTOfflRSfc LTUL jfc^HR* ( 1 ) fcP§lfil& 
*B«tW*ii:3&«r*«. (3) co3*>. R 
7 ^mm^CDit^mt LXli. MWh^yyyn 
^>-. MfXh^yyyD^ty, Mt7x/^ 
i/i/i/D^y, 1,1,1,3, 3-^y^^h^ri/ 

-3-^^yP^n^y. 1,1,1,3, 3-^y 
?xh*^-3->f7l^Vn^y s 1,1,1, 
3, 3-^y^7xy^r^-3-^^^vn^y. 
1,1,1,3, 3-^y^^ Y^^~3-^)Vi/^ 
O^y. 1, 1, 1, 3, 3-^Xh^ry-3- 
iWyyOWV, 1,1,1,3, 3-^7x 
7*^-3-Xf^s;^o*Hj-y. 1,1,1,3,3 
-^y^h^y-3-7xX;l/y'yD^t>' > 1, 
1,1,3, 3-^y?Xh^v-3-7x -JWJ'yV 
^y, 1, 1, 1, 3, 3-^7x^y-3- 
7xX;l/yyDdrfy s 1,1,3, 3-f h7^h^r 
is- 1 , 3-yVWyyo^fy, 1,1,3, 3- 
fh7XMy-l, 3-^^i/i/D^^y. 1, 
1, 3, 3-f h77xy^y- 1 , 3-V^)Wy 
D^MJ-y. 1. 1, 3, 3-fh7^h^y-l, 3- 
^xf-;l/^^ndf^y s l, i, 3, 3-rh7Xh^ 
3-xXf A/^xn^-tf-y, 1, 1. 3, 3- 
f^77x7*;/-l, 3 - vXf ^i/n^y , 
1, 1, 3, 3-fh7^h^y-l, 3-y'7xX;P 
yyo^rfy, 1,1,3. 3~f b7Xh^y- 1 , 
3-^'7xxyi/i;iyn#Hfy, 1, 1, 3, 3-rh7 
7x;^y-l, 3-y7xXyPy'yDdrt/, 1, 
1. 3-MMb^-l . 3, 3-hV*+JUi/isv 
^r^y. 1, 1, 3-h'JxhJry-l, 3, 3-HJ 
^f-^x^D^y. 1.1. 3-h'j7x^y- 
1,3, 3-VV*+lWJ*sU*it>. 1, 1, 3-h 



V 1. 3, S-h'JXf/l/yyD^, 

1, 1, 3-h'Jxhdry-l, 3, 3-MJxf-A^ 
S^O^y, 1, 1, 3-b'j7xy^y-l, 3, 3 
-Mxf^i^DdfHfy, i, i, 3-HJ*h*S/ 

-1,3, 3-h , j7xX^y'yDdft>', 1.1,3 
-hUXhdfSy-l, 3. 3-bl>7xX/l^^udMf 
y. 1, 1, 3-hU7x/*S/-l , 3, 3-HJ7 

i^yyD^fy, 1, 3_^Jsdf^_l f lf 

3, 3-f b7^fiPyyn^ty, 1, 3-yXb^f 
1 , 1, 3, 3-f b7^f^yyn^t>s 1. 
3-y7xy^fy-l, 1, 3, 3 -f b 5;><f /Uv^ 
n^y, 1, 3-^h^-l, 1, 3, 3-fh 
^Xf^yyO^fty, 1, 3-yXh^-y-l, 1, 
3, 3-f h7Xf^yyD^fty, 1, 3-^7x7 
^y-1, 1,3, 3-f h^Xf^yyU^, 
1, 3-x* h*is- 1 , 1. 3, 3-rh77xX;U 
^o^Mfy. l, 3-xXh^Sy-l, l, 3, 3- 
Tb77xX;Ui/'i/n^^y x 1, 3-y7x^y- 
1,1,3, 3-f h77xx/i^n*^y&fc*£;£ 

[00 14] ifi^d^ ^t^h^yyyD^ft 
y % ^^xh^r^^xn^y s 1, 1, 3, 3-f 
h7^h^y-l. 3-^f-;U^^n^y % 1, 

1, 3, 3-fh7Xh^y-l, 3-y7f^yyO 
*V>. 1. 1. 3, 3-fh7^h^y-l, 3-v 1 
7xX/I,y'yDH>'> 1, 3 - sAX 1 . 1, 
3, 3-fh7^f^yyoWy > 1, 3-y'xh^ 
y-1, 1, 3. 3-f h7^f;l^yyn^ty, 1, 
3-^h^^-l, 1, 3, 3-f b77x^yy 
D^y. 1, 3-v r xh^- 1 , 1, 3, 3-fh 
77x-/l^yy0^^i'^ #4U^WfcLT^f 

[00 1 5] £tc. HR* (3) fc*5WC % dtfO^Hfc 
•^fcLTli. ^iMh^S^i^y. Mfxf^ 
yyy?^, Mt7xy^yyy7>, 1, 1. 1. 

2, 2-^>h^y-2-^f^yy7/, 1, 
1, 1, 2, 2-^^Xh^ry-2^f/l'yy7 
y. 1, 1, 1, 2, 2-^y^7x7^fy-2-^f- 
/I^yy7>, 1,1,1,2, 2-^y^^h^y-2 
-Xf;l/yy7y, 1,1,1,2, 2-^Xb^f 
y-2-Xf^yy7y, 1,1,1,2. 2-^y^ 
7xy^fy-2-Xf/l,yy7y, 1. 1, 1, 2, 2 
-^y^^ h^y-2-7xX^yy7y, 1,1, 

1, 2, 2-^y?Xh^fy-2-7xXiPyy7y, 
1, 1, 1, 2, 2-^7x/^y-2-7xX^ 
yy7^ 1, 1, 2, 2-fh7^h^ry-l, 2- 
y^f/l/yy^^, 1,1.2, 2-f b7Xh^y- 
1, 2-y7f^yy7y, 1.1,2, 2-f h77 
x^y- 1 , 2-y7f;Pyy7y, 1, 1, 2, 2 
-fh7^h^i/-l, 2-xXf;Ui;^5y. 1. 
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1.2, 2-Th7Xb*x- 1 , 2-V^)VVisy 
y, 1, 1, 2, 2-fb77xy^y-l, 
f;^7y, 1, 1. 2. 2-Th5> 1 , 

2-y7x-^y7y, 1,1,2, 2— fh7Xh 
2-y7x-^yy7^ 1, 1, 2, 2- 
fh77x^y-l, 2-y7x-;l/yy7^ 1, 
1, 2-hU^h^f^-l, 2, 
y. 1, 1. 2-MJxh^-i, 2, 2-hU^^ 
/I/yV7y, 1, 1. 2-b'j7xy^ry-l ( 2, 2 
-hVX*A'i'i'J>* 1, 1, 2-bU^h^^- 
1.2, 2-M)xW2/7^ 1. 1. 2-h 'Jx 
MFS'-l. 2, 2-hyxf7PS/*S/5V. 1,1,2 
-1^7x7^-1 , 2, 2-HJXf-/l/:y>7>\ 
1. 1, 2-h'J^h^v-l, 2, 2-b'J7x-/P 
^7^, 1, 1, 2-h'jXh^y-l, 2, 2-b 
>j7x-^yy7^ 1, 1, 2-h'J7x^y- 
1,2, 2-hV7*-)li'i<'yy. 1, 2-x^h* 
y-1, 1, 2 P 2-fh7^f^yy7>', 1, 2- 

1, 2-y7x7^y-l , 1. 2, 2-rh7;<f-/y 
iy>^y, 1, 2-^h^^-l, 1, 2, 2-rb 
^If^^y, 1, 2-yX^y-l, 1,2, 
2-fh7Xfi^7>, 1, 2-y'7x^y- 
1,1,2, 2-rhy^JWJisyy. 1, 2-^ 
h^rx- 1 , 1, 2, 2-T-b7 7xX/l^x7>\ 

1, 2-yXb^y-l, 1, 2, 2-fb77xX;l/ 
i/isyy. 1, 2-^7x7^^-1, 1, 2, 2—f 
b 7 7xX^y'y7y4t^WS £ t tfX'Z I . 

[00 16] dft^cOo^ ^Wb^yyy^y, 
MtXhdfyyy?^, 1,1,2, 2-^h7^b 
*^-l, 2-y7f;^yy7y, 1. 1, 2. 2-r 

h?XM^-l, 2-y7f^yy7y> 1,1, 

2, 2-rh7^ h^rSy-1 , 2-y7xx;Py'y7 
y. 1, 2-^h^-l, 1, 2, 2-fh7^f 
iWJyyy. 1, 2-yXh^y-l, 1, 2, 2-f 
h7^f/Pyy7y, 1, 2-^h^r^-l, 1. 

2, 2-f h77x^yy7>, 1, 2-yXb^y 
-1, 1, 2, 2-fh77xx;l,yy7y^i:'5:, » 

[00 17] S4>fc. HR* (3) (CtJ^T. R 7 **- 

(ch 2 ) n -x-mztizmcoit^tLxit. fx 

(b'J^b^rx^U^) ^^y. (h'JXb^fyy 
y/y) t'X (hU-n-ru^yy'J^) * 

?y. t'x (hy-i-7 , n3l«f^S/y;W) >?y> f 

x (Hj-n-y^s/^y^) fx (h'j- 

sec-yh^yy'JW ^ *>\ t'X ( h V - t -7 
Mfs/S/'.M') *$y^ 1. 2-tTX ( MM h^r^Sy 
y;U)x?y. i, 2-t*x ( h»jxh*S/^y;u) x 
?y. l, 2-fx ( hy-n-rn^^y-y^) x 
?y % i, 2-t'x ( hu- i -rotf*s^y;io x 



^y. 1, 2-b'X ( hU-n-yh^x^U^) X^ 
y. 1, 2-t'X(h>J-sec-7'h^.yy | J^)x 

?y. i, 2-fx ( hy-t-yh^fxxyyu) x* 
y. l- (5/ # ^hafS/>f-^5/y;P> -l- (h'-Mh 

^rx^y;U)^^y s 1- (y'Xh^y^f^y'J/l') 
-1- (hyxb^rSy^y/l.) ^^y N 1- (x-n- 

7°p^^^f-;^y;u) -l - (Mi-n-rasK* 
S^y/P) *$y^ 1 - (^- i -Tn^dr^^v 

y;p) - l - (by- i -ro^y-^y/u) ^*y, 

1- (y-n-/Hy^f^y'J/H -1- (Ml- 
n-/Kyy'JW^^V, l-(y-sec-7b 
♦ ^f^J/'J^) -1- (h'J-sec-7'b^yy 

y;u) y?y. l- (y-t-T'h^xf-yyy-y;!/) 
-l- (hy-t-7'b^^y-y^) >?y. i-(^ 

^h*x^^5/U;P) -2- ( hy^h^riy^y/U) 

x?y. l - (yxh^^fy^y/i') -2- ( HJ 

Xh^rSyiyy^) X^y s 1 - ( 5/- n -Tuft^ls* 

+)Vi/V)V) -2- ( by-n-rotf^i^y/y) X 

?y, 1 - (x- i -7U^y^f/l/y'J;l/) -2- 
(h'J-i-ro^yyy^) x^y, l-(^-n 
-7Y*i\/*+)VS/VM -2- (h'J-n-y'b^y 
^y;U)X^y. 1- (y-sec-yK^f/Py 
y;P) - 2- (by-sec-7'h^Syv-y^) X? 

y. l- (^-t-T^i^f^y^) -2- ( b 

'J-t-Zh^yyU/^X^y, t'X (y^b^iM 
+9V*/Vfr) *9>. b'X(yXb^y^f;ky'J^) 

y. fx (x-i-rasK^f^-f^i/y/w) y<?y. 
fx (*j-n-7Y*wnvzsViv) *?y. fx 

(y-sec-7'KyWyW^^^ fx 

(s^-t-rhifS/^f'/us/y*) **y. 1, 2-f 

X (*JXY*z/**lVzsyf\f) x?y. 1, 2 -fx 
(yXh^y^f;^!J;H x?y. 1, 2-fX 
-n-rn^y^f/Py'J/H X?y. 1, 2~fX 
(it- i -7 e n^^^f-;Uxy/y) x?y. 1, 2- 
a(y-n-/h^y^f^y'J;l/)X?y, 1, 2 
-fx (y-sec-/hdfy^f^y'J/H X^y. 
1, 2-t'X (y-t-^Ky^yy^Jx^ 
y. l, 2 -fx <by*M^5/y/u> *>*£y* 
i, 2-fx ( hyxHps/S/'j/io ^y*tfy. l, 2 

-fx (h'J-n-TD^yy'J/W^y 1, 

2- fx ( hy- i -rn^xi^y^) <y-fcfy, 
i, 2-fx (hy-n-yh*s/5/y;p) ^y-fefy, 

1, 2-fX (by-sec-rh^J/yAO 
y, 1, 2-fX ( b'J-t- 7h*i/isVfr) 

y. l, 3 -fx ( by^b*i^y;y) <y*fy. 
l, 3-f x ( Mjxh^y/p) ^y*?y. l, 3 
-fx (hy-n-7n^yyy;K^y, 1. 

3 - fx ( hy - i -ru^yy'j/H ^y-fcfy. 
l, 3-fx ( hy-n-yh^r^v-y^) ^y-t'y. 
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1, 3-t'X (Mj-sec-yh^xx'J;U) <y*£ 
y. 1, 3-b*x (HJ-t-^h^vvU^) Ky*? 
y. l. 4-tx (hiM^^y/P) <y-tfy, 
l, 4 -fx ( Mixh^^S/'J/u) <y*?y. l , 4 
-t'x ( hV-n-yntf^isi'Vju) ^y-tfy, i, 
4 -fx ( MJ- i -Tn^^U/lO ^y-tfy. 

l, 4-t'x (hu-n-yh^^^u;p) ^y-tfy. 

1, 4-t"X ( MJ-s e c -yh^vUyU) <y-t£ 

y. 1 , 4-fx (hU-t-7>^r^vU;U) <y-fe* 
y&£WI>^fc#?-£&, 
[00 18] ZtlhOo-h. fx (hUXh*>^'J 

x^y. fx (HJxf^s^y/p) x?y. i, 
2-fX ( hU^ MfS/^UAO x?y. l, 2-fX 
( hUXh^ri/i/U^) X^y. l-(^h^r^^^ 
-1- (hU^b^r^^U^) ^^y. 1- 
( vXh^Xf^y'J;!/) -l - (Mlxh^yiJ 

^M^y. l- (V*y*is*^)Vi'V)V) -2- 
( hVJh^isi'Vrts) x?y. i-(y'xh^^f 
ju^Jju) -2- ( MJxh^^yn.) x?y. fx 

**)V*/V)V) *?y. l, 2-t'x (s^h^^f- 

^y'J/Hx^y, 1, 2-t'X(yXhdry^f;Py 
>J/l,)X?y. 1, 2-fX (hV*h*^isV)l«) K 
y*£y s 1, 2- fx ( hUxh^i/i/U;U) ^y*f 
y. 1, 3-f X (hU^h^x^U/U) ^/t'y, 

i, 3-fx (h'jxh^f/^u;p) ^y-fy. 1, 4 

-fX (HJXh^^U/P) ^y*'y. lf 4 - 1' X 

( MJxh^^y^) ^y-t£y&i*£*?£ Lv^Jt L 
[00 19]*^Cfe^T. (A) j£#£fgj£tl>fl: 

( 1 ) - ( 3 ) t ixa. ±gut&m ( 1 ) . 

(2) fccttX (3) m«fcL<tt2«J2Lt*fliV>4£ 

[ 0 0 2 0 ] jje ( a ) mzmm-ut^ 

( 1 ) - ( 3 ) eo»*»^atf*ut^< fc t> 1 noisy 

yft&tyztMm. w&a^hmz, w o-a, r 
2 o-a, r< o-&t$xvR* o-mcotmi^Ji^ 

*>*a* 5 0 ^ v s -j-mmmm t »tt 

**^iX&OiI£#£9. 50*/kk , 9£v^i 
[002 1] T)Vii ] J tm ; *»!Btf> ( A ) J07j<^Mffi 

smmmt&izmiTii, jjefc** < 1 ) - < 3 > 
<nm&t>mfixt:')F%< 1 1 1 9^7 y^^Mo* 

7. *Kft^hu^. *iwfe*u^. *KMb/<y^ 



fc, W«*SSiLTte. flitf. ;<?y-/U7Sy. x 
*y-;U7Sy. 7°n;v-;U75y. 7?y-/i/75 
y. N-^f-;M^y-;ur$y. N-x^;M^y- 

)l>7$y. N-7D^M 9J-)V7$y. N-7^)l> 

x9J-)VT$y. n -x-^/ux* y-71^7 5 y. n- 
xf^x?y-;i/7$y. N-7°uf;Ux?y-/U7a 
y. N-7 r ^x^y-;i/T^y. N-Xf7i/7°oy\v 
— >\ N-x^;P7*nAV-;UT5y, n^7°d 
e;l/7nyV-^7 a >\ N-7^;I/7 e o;\V--/b75 
y. N-^;u7?y-;iyray. N-x^/io^y- 
;U7^y. N-7°nf;l/y^y-;U7$y, N-7'^/U 
79 J-)V7\y^ N, N-xXf7M?y-;P7$ 
y. N, N-vX^;M^/-;^75y. N, N-5/7° 

of;M^y-;U75y. n, N-^v^^^y-;u 
7^y. N, N-^f-;i/x^/-;U75y. n, n- 

xX^;UX^y-;U7Sy, N, N-vTnf;Ux^y 
-;P75y. N, N-^7f-^x^y-^75y, N, 
N-^f-;U7 tt n^V-;U75y. N, N-yxf-;l^7 e 
DAV-;U7Sy, N, N-x7"Df^7°P^V-;U7 

^y. n, N-i/'7'^7°DAV-;i/7ay. n, n- 
x^^7^y-;U7sy, n, N-i/x^7^y~ 

;U7^y. N, N-^7°nf;I/7-^/-^7$y. N, 
n - ^7f-/U7'* y-/u7 a y . N-^^/U^^y- 
;l/7^y. N-xf>;p^^y-;U75y. N-7°nf 

y. N-^f^yX^y-;l/7^y, N-Xf-^i/'X^ 

y-^75y, N-TDbVP^x^y-^sy. n- 
7>;Pi/'x^y-;U7 5y, N->f^yrQA7-^ 

7$y, N-xf;Py7ny\7-^7Sy, N-7 e nf 
)WJy°u^y-)VT^ y. N-~f^)WJ7unj—)\>T 

^y. \\-*+lV*J79 J-)VT\V^ N-xf-;I/^7 

^y-;U7$y, N-7Dt^y7^y-;P7^, n 
-y'^iwjy? y-)VT$y. n- (75y^^) ^ 
^y-yi^7ay. N- (7$y^f-;i.) x^y-;U7a 
y. n- (7Sy^^;u) ruAv-A^sy. n- 
(75y^^yu) 7^y-;U75y. n- (7^yxf 
;U) ^^y-;u7^y. n- (7^yxf^) x^y- 

;1^7$y, N- (75yxf-;U) ToAV-;P75y. 
N- (7^yxf;l/) ^/-/l/7i7, N- (7^y 
7nt;K ^^/-;P7Sy. N- (7Sy7nttH 
x^y-;U7Sy. N- (75yrnbVU) rovv- 
;l/7$y. N- (7S/7 e pf;P) 7^y-;U7$y. 
n- (7S/7'f-;U) ^^y-;U7ay. n- (7$y 
7^1/) x^y-;u7ay. n~ (7$y7>yu) ro 

AV-;U7^y. N- (7ay7f-;U) 7^y-;U7a 
y. ^h^^f-;U7 5y. ^h^yxf;i/7Sy x 

h * xTuf 71/75 y. X h^ri/7>;l/7ay. X^ 

yyf-;P7ay. xh^>-xf*;u7$y. xh^y/o 
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7$y. rn^i'/wsi', 

y, 7h*:/X^7$y. yhdfv-rotVWTS^x 

7F*y7f-;i<7$y. .xf-zi/rsy. xf-/u75>\ 

7'DtVU75>, 7^75 N, N-x^f-^75 
N, N-^'xf-;U7Sy. N, N-^'7'ntf;l/7S 
y. N, N-yWTS^. Ml^f-/l/75>, h'J 
Xf-^7t>, MJ7ne/P7 5>\ HJ7>;U7S 

y, fh^^f^ryt-^AA-f fd**m h\ -rh 

7Xf-;l/7y*x<^/vf Kn^MM H, -f l-77'at" 

Ko**M F, TF7^f-/WXf-l^yi/'75 
y s f- h7X^-yi/Xf-uyi/'7$y, rh^TntVl^x 
f-Pyy*7Sy. fb7/f^Xfl/yy7Sy, ^f- 
;l/7Sy^f-^75y, ^f-;P7Syxf-;l/75y. * 
1-/1-7 5 Syah°Jl-7z>. yf-/L-75 77f-/U7$ 
y, xf-;l-7Sy^f-^7Sy. xf-^7 $ 7X^-7 
*y, iWS/rnWTSV. XiHU75/7'f- 
;l/7$y, 7ohVU75/^f-;P7$y, 7'otVP75 
7Xf-^7Sy, 7'Dh'^7Sy70t;L-7Sy. 7'o 
t/U7S 77^-/1/75 y, y^JUT5.y^i->U7i.y. 
7f-^7S7Xf-;P7Sy, 77ot;U7S 
y, 7f-/U7S77^7$y, t'Jy'X t°a-;k 
t'^y-'y, h'D'jy'y, fcyojv-'y, erj'jy, 

y'7t't'i/7n77y. y'7ifb'^^D^yr-fey, * 
K-fLrh^^^^ytx^i,, 7mitTh?xi-)\s7 

ftr h >*:-VJ»%k'Zmf$><l b WX't 

6. ,lii(5<07^y)54SI(±> 18&SUi2«EU:* 

[0022] ±M7)Vtj Vte®<?>ffifiHi. ft** 

(i)~(3)+<or i o-m. r 2 o-g. R 4 0- 

SfcitfR 6 0-JFCgt&h.£&3ttftl%A'£*fL 

x.mn. o. ooooi~o. s^/k ntKit 

0. 0 00 0 5-0. St/l/T'&S. 7;t^y&4&<7>& 

[00 23 3 £OJ:d(cLT*4>ft* (A) ;ftii*4Mttt 
£*W$HF4tt, GPC (JB#f*. tt*. TtflSM^) 
ffitc «fc *fiJH^««C\ tt£ I < It 577- 1 . 0 0 
077, $fcfcff*L<lil 077-9 0 077. ftfctfiL 
<ti2 07J-8 0 07ir*4 . STJsfeSfCtt. 
8W*fcaHt4Wf§£fi&^^#*9. 1. 0 

ttz. zffiXoizixn^Hh (a) jn*#s? 
(tem) K^Diifssit*. 



[0024] Srtk ( A ) #j£#£££JD*# 
H»*ftfcfliS Wrfc ft** (2) li. ft** 
( 1 ) - ( 3 ) 5-7 5*4%. *?£1<J2: 

10-70«J:%. HtJfiUlil 5-70&l% 

ft** ( i ) tstv/itiii. ( 3 ) li, 

ft** ( 1 ) - ( 3 ) (OSS:!*. 9 5-2 5tt%. # 
£L<ti9 0-3 0M%. ££>C#£L<ti8 5-3 
om*%t- S>&. ft** ( 2 ) tf, ft** ( 1 ) - 
( 3 ) <oayM»» 5-7 5M&%X'hhZtfiK »Mi 

dT\ *»WC«v^T» «^Wc4MWB**ktt'. ft* 

* ( 1 ) — ( 3 ) *^R' 0-« , R 2 O-m, R 4 0 
-***J:tfR» 0-«#l 0 0%JJO*#8?LTS iOH 

fcfcOfcvi*. (A) jS#i:LTJi. t#£>ii&ffi 
jSfftwBKSJttttfJ: 9Wi&<DT\ ft** ( 1 ) 
(/ft** ( 2 ) ^Ji^iMiat^ftTftSik^ff* L 
v\ 

[0025]? 4>fc, ( A ) Jp*4MW»*ft"r«. ft* 

* ( 1 ) - ( 3 ) ^S*^S(m/tiJ'- 3 5:< i: t> 1 

5 yft**Sr , 7/P* U W8E^SttT^JD*^» • ffl* 
LX. JD*»»ffi**t L. 5?* L<(±-?-<7)mi; J F^ 
^»S: 577-1 , 0 0 07ikW#* *<W£* fflB!c*<7) 
pH$r7OTcPB"fl.^t*WttV^ pH$rPS-f 
hUmt L-TJis ( 1 ) p HpSJFJSraSHD-rl)**. 
( 2 ) #E4fc«jSETC. SJ£*+J: 07;^ >J«HK 
Sr®*ti»^ffi. ( 3 ) H*, T/WrfV&iro;?**^ 
yyy^&ifctiO. ffl^*+*^7;u*'J*«iS: 
( 4 > >f ^y^ffliitcJ: o , ffi^*+ 

A»fe7^'Jtt»Srl*<*i6. ttZtmfhtih. Ztl 
[ 0 0 2 6 ] ZZX\ xiap HHISS'Jt LTIi, *S«li£ 

ffiK, ffiBE, 7-ylfi. 'JyS. i^i^R^r 
ifSr^fftii:*^**. HWmtlXii. Ml 
tf, »iSt. roh-^-ys, 7^yR, ^y^y®, ^^f 
^yn, ^7^-yK, :*?:?y®L 77yR. r*y 

x^^is. vw-fyiL ^^-/uvayK. 7vty 
ig. -feA'xyig. ®&=m. BK. > 'J -y 77^f 
Fyi$, i/#5R. 2 jj-i^-^y 
is, XT7'jyR. 'jy-^R, 'j/wyi. "tuf- 
;HI, 3c.ft#», p- 75 p-h^xyx 

R, rffER, aA^R^t'Sr^fSit^f % 

a. ±ii(omfmt Lx-t&^tn^mtfh < b ) An 

*#»»*» Sr y H-f * i k t> -c* * . 
[0027] JJEp HtHffiPJCJ: S«»pHli, 7 
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fcLfcco^ ±i£pHTOPJ^J:0±iB«Hrt^pH2: 
Z k fc«fc •) . ttfcft 4fflJKSWJB'^£ttjM6| 
±t* k v^d . p HlWH*>ttJtttt, 

[0028] .(b) tammm^m. 

( B ) tommm-SMi. xJEfltett ( 1 ) - ( 3 ) <r> 

mfrhMiftifz'j>-%< t t i n<r>isv xt^mtm 

( 1 ) - ( 3 ) <^KH^Jii*4MW • «£fcJBV»Mi 
15 ( B ) ( 1 ) - ( 3 ) <0*#fc 

ri o-a, o-a. r» o-gfc 

J:tfR 5 O-gOil^l^kfefcO. 0. 2 5— 5*/P 
<r)**m\ihZktiW&L<. 0. 3-3*/uo*£Jp 
£*£kJ&«&£*F4U\ ^Jp-f 4*0***0 . 2 5- 

* { 3r<. HD*4MWt5J:l«I^RlB4«<0!K , Jv-<0 

[00293 mmm ■, *me> ( b > jD*^»^ft$r 
jHjttstui. ±sft^« ( i ) ~ (3) ?>mfrt>m 

t h i mvisy yiti?mm*ttM. 
itimz, wmtem^z. zzx\ mfrnvmnti 

Ttt. ±Ifi (A) **^Mffiia^*<omi<Ol6fc:fflv»fe*i 

s i k «o*4 p Hmm\x'hmmt*wm t mmx 
hh<r)x\ wmmtrntz. mtmttx 

[00301 ±IE8?Mi&Dttffl*i . ( i ) - 
(3) +OR> 0-2, R* O-S, R 4 O-SfcitX 
R 5 0-«T»3ft4afemB*l J E/i'fc*tlyt, >Ift. 

0. 0 000 1-0. 5tik $f£L<ttO. 0000 

5-0.1 *^t-s> s . mmntim*tf±SBXMft"e 

K ■ ■ 

[003 1] ZV)X$£.LXM>tlh (B) jDrt#JS«g 
^flK04HF*tt. GPC (®Sf*, 3flftfM£) 
miz£ JilfWIt, *f 4 L< tt 500-30 
77. S&fc#*L<tt7 0 0-2 077. ftfc#*L<tt 

1. 0 0 0-1 07J?#>4. 5 0 0*>lTtt. MIBtOiSD 
-ttiHSTf imam 0 . 3 0 7J J: 0 *# V 
£tt. JU^c^ttimtii^v^S^JbS. :<0 
J:3fc:l/C»«i.4 (B) Jii*#jB»a!|*t>. fitfFtt*) 
Wm k r>XW>Z k fc«k 0 . StStf'vtfO^Tfitttffc 

&v^ktt. 0Utf3^tt?8ttttil» (TEM) K 
J:>)iSi23*i.4. 

[0032].(A)jfcftk ( B ) jfcfr<DfFj-£ 



WJlOJIJftiOTIMtt. JbiS ( A ) — ( B ) 
HH+Zifi* ffi^OgJ^tt. ( A ) jfcfr (££*!*#» 
ffi&4Mft* ) l 0 0 mimztt L . ( B ) ( ££ln*# 

mm^mn > a l < tt i - 9 o os*&, 34>e 

*?4L<tt3~8 0 0»*S. ^(Cif*L<tt5-80 
0 MMFCft 4 . ( B ) 1 MSS*}lT'tt . « 

9 0 0fi*$$rjg;tl>k, £4MrftttR«*a f t»fe*i.$r 

[0033] .(C) 

^m<ommmm^mt . ( a ) anftttftf tt&tt t 

( B ) fti*#JK!fi£tt k Sr . ( C ) SIKctmi 4 fett^ 

utur**. ^« (c) imkixa. Tivo-ivim 
nmrbWittdzWi < k t> i «A { w^fL?» . 

[00 34] riT. 7)Va-)\>mmtLX\i. 
-/K n-y^y-;k i-7'^y-;W. sec-^ 

^y-;i-. 2-*Wf9 J-?*, sec-^y- 
^-fy-yk 2-yf-/u^y^y-/K sec-^ 

■9-y-;K 2-xf-;uy^y-;K sec-V^y- 
;k n-5T^^y-;k 2-x^/P 

^■9-y— sec-^n;-/K n-y^w 

2. 6-^*y^-;^T^y-^-4. n-r* 

y— ;k s e c-^yfj'/i'7/V3-;K Miyf-;uy 

x;PT^3— ;k sec-f b5fi'/l'7/l'3-;k s 
ec-^r^r^T/Pn-^k 7xy-;k S/?a^. 

dff-y-;k yf-^^^o^-y-y-zk 3, 3, 5- 
b U y n^-^y — ;k ^y^T^n -/k 

[003 5] xf-uy^ya-zk l. 2-7oei/y 

/•j3-/k 1, 3-7'f-U-y^''7 3-;l/. 

5f-^-2, 4. 2-y^-^y^y^-;p-2, 

4. 'v^- | 7->'v ; Jj--^-2, 5. ^?yy^- 
2, 4. 2 -Xf-^df Ify^-^- 1 , 3. ^'X^- 
py^'jn-;k ^7 0 oh-^yj/'j3-;U. M)xf-l/ 
h yrntl/^/'J 3-;l/^k'<0#ffiT 
7ka-;WRjffiBt ; xf-uy^y 3-;^yy ^x-f 

if l/y/D 3-;Ptyif ^i-f^. xfi/y 
^'jn-^yrotVPx-f-^. if i^y^U3-;> 
tyT'f-^x— f/k xf-u-y^Un-z^y^v^ 
x— fzk xf 'J a-iR y 7 i-^x-f ;k 
x-f u n-zi^t y - 2 -xf-/W7*f- ;ux— f ;k 
v=xf-ix>-^'j n-^^yy f /px-fzk y'xfi/^ 

3-;p^yxf-;i/X— r/k i^x-f wy^y 
^yrotvux-f ;u s ^xf-u-y^'y 3-;Ry7"f 
;i/X— r;k xxf-u^y 3-;keys.df^;Px— f 
;k rntuy^ya-^yyf-yi/x-fzk rot- 
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uy^yn-yi/tyxf-ypx-r/k Tneuy^yri 

7>yUx~f>k iSyaVl/yfO a-)i>*i Stalls. 
-r/k y'rotvy^U a-yntyxf-yUx— f /k 
x*7*o t u y ^ 'J n -y|^ y ro bT/kc-fyl^ t'<7)# 

[0036] C: it 4)7/1/3 -^(7)3*). n-7*ay\*y- 
/k i-7"ny\V-/k n-7*?y-/k i-7*?y- 
yk sec-/;y-;k t-7?y-yk n-^y? 
y-yk i-'o^y-zk s 
ec-^y-;K t-^y:?y-yk 3-yh*y 
7*y-/k n-A^-ty-/k 2-yf-y^y^y- 
yk sec—^df9-y-;k 2-xf-yP7?y-yk 7° 
DfUy^'J 3-;^yy f-ypx—f/k 7otl/^ 

yrnt'/Lx—f/k rntuy/ij n-rt^y T^/P 
x-r;^t'*W*Lv%. 

[0037] ^hy^iSEfcLTIi. 7-fchy, y^-yu 
xf-zl^y. yf-;L— n-7*otrykrhy. y^-;L— 
n-7*f-/k>-t>y, yXf^hk '^f-A— i -7*f- 
yf-^-n-^yf-^^rhy, Xf-yP- n- 
7*^1/^ hV, ^f/P-n-^y^hy. : J- i - 

7>yp?-t-y, h'jy^y^yy, yyoA^y 

^f/Py^oMt/y, 2, 4 

-^y^y^y, r-fehx^r-trhy, rth^iy 
y, 7iyf a^t'w, T-fef-;>r-bhy, 2. 
4-^^yy^-y, 2, 4-^y^>-, 3, 5 
-^.r^y^jfy, 2, a-*7 9> : j*v^ 3, 5- 
2, 4-yt>y*y 3, 5-y-j- 
yy'*y. 5-yf-^-2, 4-Mtyy^y > 2, 

2. 6, 6— 5-^Tfy 1 J*y, 
1, 1,1, 5, 5, 5-^=¥-f7;^n-2, 4-^ 

JcttfflUTjU:v>. . _ 

[00 38] TS h'^SIKi: LTJi. */UAT5K, N 
-y^-;U*;PAT5K. N, N-^^-yMvi^7$ 
h\ N-xf-yl>*yk£,7$h\ N, N - ^Xf-yWwUA 
7$ H. 7-feb7 5h\ N-y^/l/7-fehTSH, N. 
N-y'y?-/P7-feN7$h\ N-Xf-y>7-feh75 k 
N, N-yXf-A'T-fehTSK. N-yf-;U7"oK*^-y 
75 k N-yf-yl/t'oy b'y. N-*yUS/HEy>*y 
y, N-*;us;uf<!jyy, N-*/us;ut*o'j y 
y, N-7-fe^-yl^yP*yy, N-7-fef-yHf-^y y 
y, N-7^^h-D'jyy^t>W4>iil.. Cifik 
7 S K jR» &tt . lfli£>i>V">(i2 «U± * R^te^/l L 

[0039] lXf«8!: LT(i. yxf^-i< 



*-K «xfi/y, JfflfcrnKuy. *»^xf- 
;k ft»**;k BSxf-yk r-7f-q9*hy. r 
-A*uo7?by, »in-7Dt;k PKi-7*of 
/k -7>/k INK i -7>/k »»s e c - 7* 
fvk SBn-^yf-zk WfiUs ec-^f/k gffil 

3-y h*v7*-?-/k Pi?yf-;^yf-;k it&2-x 
f-yk7*;k PBl2-xf-;i^\dfv/k MK^*, 
Plsy^D^^;k ftssyf-ywy^a^vyk SflS 

n-yx;K n«|yf/K 7-feMH»x*/k 
Ipef-py^yn-yi/^yyf-yi/x-r/k iStxf-u- 
y^Un-y^yxf-yux-T/l', iH^xf-py/y 
3 -yt-* y y f-ypx- -f/k yxf V y 'J 3 -yp 
* y xf-yux— f /k St^xf- u y y y n -yp* y - 
n - 7f-/Px-T/k il®7'o £ v y ^ij 3 -yi^ y y 
f-ypx— f yk H«7*o t*w y y y n-yp* yx^-yux 
— 77k PKTDfP yy"'J 3-;l/t77o tVPx-r 
/k Ba7-oti-y^'j3-y^y7*^x— r;k P 
ly'7oei/>/'j3-;^/^f^x-f;k iHy 
7"ot°^y/U3-;U ; &yxf-;Px-r;l'. i#S/'J 
3 -;k fti^y h^f y h y 3-;k 7o y®?x 
f7k 7nt*yln-7f/k 7ot jfyKi -75 
;k ya^lxlf/W yjL»>i!v*-n-7f-;k ?LI§ 
y^k &B!X*/k aBn-7*f-/k ?LiSn-7S 
/k voy^yxf-zk 7^;H?yyf-;k 7^;UKv-" 
xf-y^t'^fA,^!,. i*iiJ»xXTryp»a9»i. 1 
mh b v 2«iiLh2r miz&m IX i> =t ^ . ULhO 
(C)»J»i, l«A6v^i28JJLh*jR*L"C{ei-r 

[0040] *%m<?)mBfm®j&.mt. ±ie«o ( c > 

JWIt-Mrt"***. ( A ) ~ ( B ) jS»Sr«KW*^ 
ft ( l ) ~ ( 3 ) ZtiaTiifmiiXV/iti&mSt&fe 

[0 04i]ftftW(c*i. **J«tV7;^y«ttl(*6 
UiKfefcai) Sr^SflL^JtlS (C ) ^^t*I 

( i ) - ( 3 ) co^< 1 1 1 as— mwmtmb 

•£RJS£ff3. Cl^cDRjKagiLTte, ffl« s 0- 
10 0-C, »4L<ttl 5~9 0'CT-$>I». 
[0042] .-eoffeO-^JPffl. 

Mitf. y-^y^BvStt?], 7x>j-y&fK&gtt 

fen. Sfcteii, ^»J3-y5MHB«ffiW. ^U7y^ 
uy^^HawiBattjw, ^7 •yjHMBSttjM^if* 

[0 04 3] ffljSftoPlg^rffi. 
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n^yjaa (ttzimm) t«nLfc (c> got* 
t. ^nrft ( i ) ~ ( 3 ) (wj>%< 1 1 is (wt r ^ 

mmzmmtx. o~i oor, »4U<iii 5 

~90*Cfl~l 2B*HB»PU Jn*#»*sJ:tfl8*R 
££i¥3. WltoS-gWCfcvvC, »M4fcU (C) * 

6. 

[0044] *l%Bfl(7)ffi^OPM*-?£Oft*(?i]i: LT 
14. Tie ( 1 ) ~ ( 1 2) ffiMiWzZ.*) . ( A) rtc 
«**W4 (B) f£#£Wf{U Kwc. ftfefifc 

(a) ~ (b> js^ruvH-mtf 

(1) *. t/i^um* (*fcJ4»tta«) ftitf (c) 

ft C4£(4 ( B ) ;DD*#j!?Si-£ft) 

(2) *. r^*y«ai (4*fissf«) axis (o 

v\ ( A ) 2m*#jfflt&Hi C 4£»4 ( B ) jD*^«i^ 

ft) 

( 3 ) jw&os'? wt-^ftfc «ty ( c ) wm^zm 

£ft£, T^UJtttt (iJtJiBftWE) fcitf^ 
CJBtT (C) apjfe&»fe«r*a-&»*JpiT, JD7j<#j!¥ 

• a^R*B*ff*^. ( a ) Mititm&fa C4fc« 

(B) flD*#S?if8£ft) Srft*. 

(4) imni'jyte&btsiv (c) tmfrttitt 

W6tT (C) 8K*6*6S^*attftft6»M:K 
8WC«ftI t T , J0*4MK • ateRJCSrfrfcK ( A ) 
jDTK^M^ft C ifcli ( B ) flD*#jBiii£ft) 
I). 

[0045] ( 5 ) 0i^y7yft^i, 7/W# 'J 
(4fc{4Kll*&) H ilf (C) 4 SteftC, 

*J3J:l^«MRcj6tr (C) »Jt*»i5)!5r«a^«jSrJpx 
T . JfoWHK • M£RJ6*fr$rK ( A ) JoftftJIMte 
ft Cifcli ( B ) »D7j<^?^ftD 

(6) mzo^yyit-swi. TJMtvnm (tt^mm 

m fc<ktf (C) j§&*>*>£&S-£ft£. 

UEtT (C) »j^fr*»^*a«Wft4Wi»r 

flmca^n L-T . an*#i* • ^scs^s:^ ( a ) 
M&Hm&b c ifctt ( b ) tm*#jKtt&flo fcf» 

( 7 ) J5r£*tf>*i3 JtfcfcBtcjBtT ( C ) «f80»fc*r 
iS^fllK, FJrJtiO^Wl^ft, 7/P#'J«!& (4 
^iKttffi) £J:t6MK=J6tT (C) 8«ft>4&&& 
•aft£ADi.T . JdtK^M • MSRmZ'tti.K (A) Jo 
Cifctt ( B ) Jn*#ttffi£ft:) *f»*. 

( 8 ) BfJg*<0#*$j:tfj&Rfc£fcT ( C ) 
SS^ftt^ BfSgM^^y-ffc^ft, 7/Mr 'J *HI (4 



^(iKfttSE) fcit/jMSKjstr (c) mm*t>%&8. 

tt£Rfc«:ff$:v\ ( A ) jD*^fl?ffi^ft C 4£i4 
(B) fla*#ft?8l£ft) 

[0046] ( 9 ) JKjyttf)*, i/5 Wb£ft*5J:tf# 
RfcfcfcT (C) JMHE^^^&fl^ttlc. BfjaiOT/I' 
^UttM (ifctiittMl) *»itfifcWcJ6tT (OS 

i\ (a) jD*^?^ft c ±fcii ( b ) mmtms 

ft) 

do) wrjafco*, isy>tt&tete£v<&mz.mix 

(O F)r£M<07yi^'J« 
toxxf<mizj&ix (c) 

m ■ »&R«*tPfirv ^ . (A) fti*#Jfftt£ft C 4 fc<4 

(b> isfotimw&m mh. 

(11) Bf^7;W ( 4fciiifttt£) fc<t^ 

(A) Mc^ma^Hi C4fcti ( B) Jn^df^ft) 

(12) n^M<r)7)Vi] Vim ( 4^(iRIMK) fc XX/ 

$/5V<ffc^fcitf«&»KJ6tT (C) it^A»=5r 
4a^*Sr. ilRW*4V^4BII««t=aainLT. So*^ 
• »^RiB*tP5ri \ ( A ) tom®m%S C 4 fctt 

(B) mmmm^m: 

[oo47] a iz ix®bixh*mi<?mmie> 
zmmwkm. »4L<(4, 2~5o««%, mi 
< (4 2 ~ 3 o M%T-$) o . mBmzfoixm'M.mm. 

3 fit . &/£ft<7)£IS^£5g* { 2-50 M*%T'J> 6 

iWlfciOfJJe (C) «9KtJ:4«Rt 

[0048] Cl(7)ckdtctT?#(ini)*l&HjofflE£ft 
(4. ifiWK^BtT. 7-f/^-T'tjfiL7t<0*>, ttffl-f 
tdt^'T'^t. 

(PTFE) . rffUT5H^rif<0tt*<?)tOSrttfflr4 
»4L<J4. ?LS0. 2iumJaT<0PT 
»tC»4U<tt, ?Lfi0. 0 5^m 

0^ft&l^*L, f#A»fLl»^c0ft)Ht* { 8ini»,#.Tl!f 
4LV\ ±|£^4 3^7^P^-(4, WH^aaolWr 
tt^^fi^^Tffiffl-tl)^i:^T-#, 4fc, IS]- 



[0049] xftwnmmzffi^xmM&titz 

h. *%*ft<vmSLUi., #l:y'j3y)X/v S i 0 2 

iztizmix^z. 

[00 5 0] Znmnliimjj&tlXlt. *-yhTl/- 

K yT-*x%£Zimtz>zttfX'%. 
mmm^tLxte. *mt. mmmm%. rw>m 

x"fK(5zttfX'Z&. zzx\ mimm&mt. s* 

OppmOTKny hu-^L£$E7T\ 4 5 0'Ciy 

(a) mnmm$.mmhfz#>. tzwimtx. 
mmzm^u^. mm. mm. wstczm 
m^zmmh^ttfX'Zh. 

i o o 5 1 ] z<7)£ i iz ix ft t>ti&*mi<7)m<7)im 
mmu. &mmmx-h*). a*. 2. 7-1. 5, # 

£L<li2. 6-1. 5. L<ti 2. 5- 

1. 5X'hZ. 

[0052] ttz. xmcomit. mwm^i. * 

>mt)K Mft. 3-10GPa, *?£L<ii4-10 

GPa-x-hh. zm&mi. ^mzimv-Hmx-m 

miiz (A) - ( B) «7i-OjD*^SI^2:*^BJie 

wyfi&x°mm-h z. 1 iz i Di#£»ft!» . 

[ 0 0 5 3 ] $ &ic. mmmit. mm. 

0. 5-1. 4g/cm3 , #£L<<i0. 5-1. 3 
g/cm' . S*>fcif4L<ttO. 5-1. 2g/cm 

3 x-hh. am&tfo. 5g/cm' *srr{4. m.m<r> 
mmm^mm&Ti. -n. 1. 4g/cm3 imth 
b. i&mmmtf'&^m^. 

[ 0 0 5 4 3 $ fcfc, *$SBJieolRtt, "&*11tfffiv\*£ 
WR*# U flfcUf. SR& 1 2 7-C. 2. 5atm. 
1 0 0%RHOJf^t 1 «IBSflH,fcS£. »Sf*^M 
HOI R*^? ^;^K^* 1 4.{iM)K / ^^07)«7)©*(i!2* , ) 

»j*fflffljfc«j+tf>fl:£* ( 2 ) £*» H JlfcE« 
Oieffli: t& ZblzX Z b ifiX'Z I . 
[0055] *%W<7)mii. tttStttftfU «3¥tt$T' 

7 mwk<r>i&m.mzmihc\bfrt 3 . ls 

1, WfALSI. DRAM, SDRAM, RDRA 

m s \> -rdr Au^b^mwm^mmm^m. * 
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wnmm. ms^%?mmm*?mm%b'm 
mz^mx-hz. ttz. *%.tycoim®tti-&¥mw 
mwa. &Rw^iz*mnmmmb ixn-rz 

[0056] 

imm) *m&mm*wfx-is team 

«-a<7)iPWi, dVOXolzlXftftiiz, 
[00 57] fifi¥%7H^*_ 

~m$imz£z>y)ws-ix.-is3 y-m-zyyyy 4 
- (gpc) (mm, uk. %fta.»£) stctoa 

HJB^«*j&«0. 2 5%fc^:SJ:5t^ 10mM<OLi 
Br^tf^^y-^TftiKt, GPC (JiJf^. » 

i, GPCi/XfA tf* GP 

C-8020 

KV-(»)1L A 1 pha5000/300 

0 

tf/l' T-6 0 fi7;M-^- 
^^'JTffjg: 1 OmMcOL i B rSr-t-tf^^y-ZP 
*+U7aiRaK: lml/mln 
*7^SS:4 0°C 
[0058] IfKettt. 

*5% B J(7)ffl^8 0m 1 $r^*l 0 0m 1 (0#5XSia 
tPSitCA^T^BBL, 4 0'C^-b^U-y^X'l^r 
R&MLt:. ttMMikwyy'ii-z 2, 5 0 0 r P m , 

JSLfcfc&ORWJr3t^*«y»f (Rudo l P h T 
echnologiestl, Spectra Las 
e r 2 0 0 ) tZXMfel. ( C 

>7)\'<7)m&-ifcSM<?>-9-->7iu<7)mm) /ftMMwt 
vrwmw) x 1 0 0 > ^©ajt, Ties*tTf?<i 

Lfc. 

© : HW3Wk*< 5 % 
O 1 0% 

x :IRJV&4E#2 1 0% 
[0059] ftBW*. 

-9-yryU5r^« 1 0 0 k H z<7)®mLX\ lit. 
-1/7^^7*-^ (ft) ®L HP 1 64 5 1 B««gfc 
J;Z/HP4 2 84A7V^^' 3 yLCR><-5'^ffl^T 



[0060] (R*tt. 

ftL>iltzmmZl2 7°C. 2. 5atiru 10 0%R 

h , commz i mmmmt. tmm^mm<^ i rx^? 

IX, 3, 5 00cm-ittifii7)H 2 OlZimtmMn 

^mmmi. ®*&*Ttim>izmmmitz. 
x -.mfo 

[oo6i]##wi c (A-i) mvmm: 

^/-^6 0 0gcO?g^?f?St{C^^hU^ h*i^ 
y > 1 5 g ( ^jD7j<^<il«^^»7 . 4g)tfh 
7lKyy7V20g( 5S£fln*?M»ffillrft$!* 5 . 
8g) &JPx6 0-Ct-3B*P B TOSr$-ltJtO*>, Tot 
i/y/'jn -71/* y 7n tvi^x-r^ 2 oo sitai. 

taut* ®ETX'£mm& 2oo S k^it x-im i . 
wm**M.6 . 6 %co ( a - 1 ) mmmmmn 
tz. mtitz ( a - i ) m<nw&¥m?m. 3 o 

TiXh-ytz. 

[oo62] mm2 c (a-i ) mnmm: 
mm i ( a- 1 ) oogj^c^ 

£iK*14 0gi£!»£-CiJ!iliU SlSc7)10 
n-z^yrot-^x-T^M 1 o 

tz. fthtitz (A) i&froM^^Mte, 3 077T 

^^^vhistti. mm$um£X'^kt}<i®t>btL%fr~> 

tz, 

[0063] ##W3 c ( b ) mommi 

fh7^hJfyy5yi0 1. 3g(^iD7j<^»^ 
«S:;4 0. Og) , y-f/H-'jy hdfxv-5>'2 0 

-3 , -0 g {^Mammm^mn ; 100. o g ), 
v * ^ ^ y y 9 1 . 3 g ( ^tnmmm 

■£Mk%\ 6 0. Og) . rotvyyyn-^yr 

otVUX— r/1^5 5 9. 3 g. yf-/l^- n-'O^-Zl/ir 
h>2 3 9. 7gO?I£}W$£. vWySEl. Og 
(84$/ S i OR=0. 0 0 lmo lib) £*1 5 7. 
7g (H 2 0/SiOR=l. Omo lit) lZ®frLtl 

m&x'immwxmTLtz. m.^m^T 
zhiz6o°cx'2mmKfc2ittz<?)ib, ®j±t 
x-mmm 1 . o o o s (;:=$: & 2 ?»» l . 
m.2 o%<?> ( b ) ( b ) mc^n 

3, OOOT'&o*:, 
[0064] ##W4 C (A-2) J&ftcOfSID 
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^^Z25%ymitThy^)Vry^-^^0. 5g£ 

m uz z t mi*, mm 1 1 w\mz ix ■ mm&i 
4H=«i o o^b£^^#^„ z\<nm*mm2m 
mzymzft-rrz. n^n-tz (a-2) ^comm^ 

lOOTTTfcofc. J: 9 

^^gi^y-zi^^yhtStet itfaSMat' 

[006 5] Jt1$##f?Jl 

j©fojc3 2 0g<3ffcb l 5fci@tt*3 2g. x*y-;U6 
0 0 gnith 0 tx^ y-;U8 8 8 g fcjfl^fcfcAML 

[0066] mmmi 

mmisffin {a-d &ft®m9 6. 5gt,#t 
w 3 eno ( b ) mmm 3. 5 g u mm^ 

84 yf-i/'jay^xAic^tya-bffifcj: OMTB 
L . 8 0 'CT 5 ttm . <XV >-?B*T 2 0 0 e CT 5 
^JD»L^^. S4>K*ffi+T3 4 0X:, 3 60 

•c, 3 8o-coiit:\ -e^m. 3owo!n»u 
$ ^(c*ST4 2 5-ct i wraMftu is&mvxom 
B&uz. nt>tLtzmmmte%i$uiz7rst. 

[0067] $mM2 

mm2tm<n ( a- i > js^»«8 4 . 1 s t . «# 
«3E»«> ( b ) m\m 1 5 . 9 g u 

0. 6%<0ffl^ft^M*^. »fe*UtfflJ«tt 
8>f y^-v-'Jny^xyNitc^fyn-hfttiO 
IWBU. *jR«t>8 0X;T54Ha. <KWtti*T2 0 0°C 
■C 5 jDSft Lfe<7)*> . $ h fcUffi+f 3 4 0 r . 3 6 
0*C, 3 8 CC^HIT'. -efl-Wi, 3 O^MB-foJBBi 

l, sfcKHST4 2 5x;?ii*m;Wftu isfes 0 ^ 

[00 6 8] HI&0H3 

##«4IBKcO ( A - 2 ) j£^»»8 4 . 1 gt , 

m 3 £»<o ( b ) atoms. 15. 9 g t . wmto 
-irwfi-i o .- - %%mmmmmz^ %htuzmm 

£ 8 >f y f- y y 3 y-7 xy \± fc x t > a- h mz X *) m 
T^^SO-CT'S^PbI. <Xv^*T2 0 0 < 'C-C' 
5^H»UccO*>. $^tcKSTT'3 4 0°C, 36 0 
•C, 3 8 0X;<7)ffiXZtl?tl3 0?>IS]-fOjP«!iL, $4, 
(CKST4 2 5*CT-1 B$^Jn^L, JSfeaHHOK*»fR 

[006 9] Jt^l 

imm^m 1 iB^fi^^ig^s 7 . 6 g t . mm 3 
ie«o ( b ) 1 2 . 4 g ^i-&u 

S8. 3%Ofij«»»«[*»fc. f»^*Utffl*«l*. 8 
A y+isO ay*;x./\±< l zx\zya-hmzi. O^fP 

^+8 0°CT'5^, »:^T-M*T2 0 0°Ct'5 
«fiHBfl»Lfc<0%. $^tC*S+T'3 4 0°C. 3 60 
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•C, 3 8 OW. -eft-m. 3 04HSW*oJlfl6L, 
S £fc*2T4 2 5 °CX' 1 ^« L . mmW<Oj&Z 









1 O 




1 2.4 


mm (g/cm 1 ) 


1 1.2 


JW» (GPa) 


1 b.l 




1 O 



[0071] 



[0070] 













\tmmi i 


© 


o 


1 O 1 


2.6 


2.5 


1 2.8 | 


1.3 


1.3 


1 1.5 1 


6.8 


7.0 


1 7.6 I 


O 


O 


1 O 1 



3C£f5**E8SifeZTail§24^ iSx-f 

mmm &m mz. 

SOSClBtt'AKIS*ZTail»24^ >-'x-<f 
iX7-/«SMrt 
'(72)«hj» ■ *ffl » 

3KWii+*IZ«*ZTBll»24^ y'x-f 

(72)^BJ# Olffl «TO 

JW«**K»*ZTB11»24* Sot 4 



F 4J035 BA06 CA01K CA022 CA06K 

CA162 EA01 EB03 LA03 
LB01 

4J038 DL021 DL022 DL031 DL032 
... . DL041 DL042 DL161 DL162 
HA0% HA336 HA376 HA416 
HA476 JA37 JA38 JB01 
JB03 JB04 JB09 JB25 JB39 
JC13 KA04 LA03 MA08 MA10 
MA14 NA11 NA21 PA19 PB09 
PC02 PC03' 
. 5F058 AA10 AB07 AC03 AF04 AG01 
AH01 AH02 



